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This is the button to push when... 


you decide that what you and your company vitally 
need is a way to keep fully informed. 


This is the button to push when you realize that outdated, page-by-page 
searching for technical data is costing your company needless money, 
time and energy. 


Today you can depend on ASM and electronics to cover the world of 
published information for you. Information Searching, the newest ASM 
service, now makes it possible for any firm, large or small, to be fully 
informed and up-to-date on all published data and developments in any 
metals field. 


How? Information Searching is coding, on electronic tape, every current 
metals article from thousands of the world’s leading magazines . . . plus 
patents, books, government reports, everything published. If you want 
to know the latest published information on ““vacuum melting and pour- 
ing,” for instance, ASM sets its electronic searching selector—pushes the 
button—and from the machine come digests of all articles published 
currently on that subject. And it works like this for any metals subject .. . 
complete coverage of the world of technical literature. 


ASM’s Information Searching is a most important advance in modern 
research tools, a major breakthrough for the solution to metals problems. 
For firms of any size, it can inexpensively provide what until now was 
impossible: a complete and continuing world library of specific information 
without the turning of a page. 


A descriptive booklet will answer any questions you may have—how 
Information Searching can save you and your firm the time and money 
now spent for page-by-page literature searching—how it can keep you 
completely current. For your copy, jot down your important subjects in 
the space provided and then return the coupon. No obligation. 
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Formal ceremonies dedicating the new Na- 
tional Headquarters of the American Society for 
Metals will take place on Wednesday, Sept. 14, 
1960, at Metals Park, Novelty, Ohio. 

This date was selected by the Society’s Board 
of Trustees to commemorate the founding of the 
Society 40 years ago, and the important contribu- 
tions to the growth of the Society by its five late 
founder members, Theodore E. Barker, Arthur 
G. Henry, William P. Woodside, Albert E. White 
and W. H. Eisenman. Members of the Society 
are invited, along with an important guest list 
from industry, education and government, to 
participate in the dedication ceremonies. 

It was just a year ago, on Sunday, Aug. 23, 
1959, that the Board of Trustees inspected the 
new National Headquarters and held its first 
formal meeting in the new building. Clarence H. 
Lorig, then president of the Society, presided at 
this session. He had been appointed by the Board 
in 1958 to carry forward the construction of the 
building, following the death of Bill Eisenman 
on May 30, 1958. 

“Make no little plans... ”, the phrase that Bill 
Eisenman had quoted so often during the years 
of his leadership as long-time A.S.M. secretary, 
applies most aptly to this shimmering, spacious 
showcase of metals that serves so efficiently as 
the offices of A.S.M.’s headquarters staff. 

The giant geodesic dome towering to the 
height of 103 ft. and spanning a diameter of 274 
ft. has already become a landmark in the greater 
Cleveland area. More than 25,000 visitors have 
viewed the structure during the first year of 
occupancy. 

Many of the metals that A.S.M. members so 
expertly produce and fabricate are presented in 
the new headquarters. As conceived by the archi- 
tect, John Terence Kelly, and approved by the 
Board of Trustees, the new A.S.M. headquarters 
involves three major elements. 

First, there is the mineral garden which al- 
ready displays nearly 100 specimens of ore that 
have been contributed to the Society. Second, the 
gleaming geodesic dome of aluminum, largest of 
its type and designed by R. Buckminster Fuller, 
centers on and soars above the mineral garden. 

And, third is the semicircular three-level 
headquarters building itself. Stainless steel is the 
keynote of the structure. Most dramatic feature 
is the sunshade that sets 18 in. outside the upper 
level window wall and completely surrounds the 
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building on the westerly side. Fabricated of 
stainless steel sheets, with stainless “eyebrows” 
welded over openings in the sheets, the sunshade 
keeps out the afternoon sun while permitting a 
view of the beautiful rolling hills of the country- 
side. Stainless steel is also used on all exterior 
and many interior doors on the plaza level, in the 
featured central stairway, and in the modern 
kitchen and cafeteria. 

Copper and brass in perforated panels are dis- 
played in the central stairway, and in handrails 
in all three of the building’s stairways. The ele- 
vator also features beautiful brass doors on all 
three levels. 

Titanium is used for the legs of the Board of 
Trustees table, and stainless is again featured 
with the Canadian birch paneling in the Board 
Room that was contributed by the Canadian 
Chapters of the Society. 

“This truly magnificent building of metals 
cannot be described, cannot be effectively pic- 
tured’, says Allan Ray Putnam, managing direc- 
tor of the Society. “It must be seen and experi- 
enced for a full appreciation of the metallic 
achievement that was conceived by the late Bill 
Eisenman and by the Trustees who approved 
the plan and carried it to completion. Most cer- 
tainly, this new headquarters will stand for years 
to come as a tribute to the philosophy, ‘Make no 
little plans’.” 

Following the invocation, Zay Jeffries will 
present a biographical memoir honoring Mr. 
Eisenman and his contributions to the develop- 
ment of A.S.M., after which a bust of Mr. Eisen- 
man, presented by the Trustees, will be unveiled. 
Later it will be permanently installed on a stain- 
less steel pedestal to be located along with large 
paintings of the founder members in the lower 
level memorial area. 

The featured dedication address will be pre- 
sented by Clyde Williams, Clyde Williams and 
Co., former president of Battelle Memorial Insti- 
tute, and long-time member A.S.M. 

Walter Crafts, president of the Society, will 
preside throughout the dedication ceremonies, 
which will include the unveiling of a formal 
bronze plaque at the entrance to the building, and 
the emplacement of a stainless steel time capsule. 

The dedication ceremonies will take place under 
the “Roof of Sky” provided by the geodesic dome, 
to be followed by inspection tours of the head- 
quarters building and operations. 
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preprinted for distribution to members of the American Society for Metals upon 
request. All papers will subsequently be published in A.S.M. Transactions. 

Orders for preprints should reach A.S.M. headquarters by Sept. 15. Please use the 
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Proposed Constitution Changes 


As required by the Constitution of the American Society for Metals, notice is hereby given 
of amendments to be proposed, for membership approval, at the Annual Meeting of the 
Society at 9:00 a.m., Wednesday, Oct. 19, at the Bellevue-Stratford Hotel, Philadelphia, Pa. 


Changes and additions are shown in boldface. 


PRESENT CONSTITUTION 


PROPOSED CHANGES AND ADDITIONS 


ARTICLE V 
FEES AND DUES 


Amount 
Section 1. The annual dues shall be as follows: 
Members $10.00 
Student Members 2.50 
Sustaining Members— 
not less than 25.00 


Any member who becomes a Life Member shall thereafter be 
exempt from payment of dues, if he so requests. Founder Mem- 
bers, Honorary Members and Honorary Life Members shall not 
be required to pay dues. 

Section 2. All dues shall be paid to the order of the Secretary 
of the Society. Dues collected from members of a local Chapter 
may be collected by the local Chapter, but shall be immediately 
transmitted in full to the Secretary of the Society. 


Amount 


Section 1 (a). An initiation fee of $5.00 shall be payable 
by each applicant for membersh:p as a m:mber or sustaining 
member. Such fee shall accompany the application, but shail 
be returned to the applicant if the applicant is not accepted 


(b) Annual membership dues shall be payable as follows: 
by each Member $10.00 
by each Student Member 2.50 
by each Sustaining Member— 


not less than 25.00 


Any member who becomes a Life Member shall thereafter be 
exempt from payment of dues, if he so requests. Founder 
Members, Honorary Members and Honorary Life Members 
shall not be required to pay dues. 


(c) Each applicant for reinstatement to membership as a 
member or sustaining member shall pay a fee of $5.00, which 
shall accompany the application. If the application is not 
accepted the fee shall be returned. 


Section 2. All fees and dues shall be paid to the order of the 
Secretary of the Society. Fees and dues collected from mem- 
bers of a local Chapter may be collected by the local Chapter, 
but shall be immediately transmitted in full to the Secretary 
of the Society. 
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Role of Martensite in 
the Hardness of Steels 


NOT TOO MANY YEARS AGO, Morris Cohen, Mass- 
achusetts Institute of Technology, told New York 
Chapter members, a steel with 200,000 psi. 
strength was considered exceptional. Today we 
have steels approaching 500,000 psi. in strength. 
While the preparation of such high-strength 
steels depends largely on the formation of mar- 
tensite, the fundamental reasons for strength of 
the steel and for hardness of the martensite itself 
are only imperfectly known. 

In exploring the possible underlying causes for 
these phenomena, Prof. Cohen described some 
new research results obtained by Peter Winchell, 
fermerly a candidate for a doctor’s degree at 
M.I.T. and now at Purdue University. 


Eugene S. Machlin, Morris Cohen, 
Leslie Seigle and Ludwig Anselmini 
Discuss Dr. Cohen’s Talk on 
“Martensite’s Hardness” at 

New York 


By separating the role of carbide precipitation 
from that of solid-solution hardening, it is pos- 
sible to show that 80 to 90% of the hardness of 
as-quenched martensite appears to be attribut- 
able to the solid-solution effect. 

This conclusion stems from an interesting ex- 
perimental procedure. A series of iron-nickel- 
carbon alloys having carbon levels up to 1% were 
prepared ; the carbon-nickel balance was adjusted 
so that all alloys had the same subzero starting 
temperature, about —35°C., for the austenite-to- 
martensite transformation. The object was to 
form martensite at such low temperatures that 
the carbon would not diffuse or precipitate out of 
solution and thus decompose the martensitic 
structure before its properties could be deter- 
mined. The alloys were quenched to various tem- 
perature levels down to that of liquid nitrogen 
and the properties measured at 0°C. By plotting 
the flow strength against percentage of marten- 
site present and extrapolating to 100% mar- 
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tensite, it was found that the flow strength (at 
0.6% plastic strain) of the “pure” martensite 
ranged from 80,000 to 275,000 psi., depending 
on the carbon content. 

However, it was then discovered that even the 
low temperatures employed for the mechanical 
testing had not prevented martensite from be- 
ginning to decompose before being tested. The 
influences of the two mechanisms were finally 
separated. The resulting curve for the solid-solu- 
tion effect alone showed that it makes no further 
contribution to strength above 0.4-0.5% carbon 
content ; the additional strength of higher carbon 
steels appears to be due primarily to the precipi- 
tation effect. 

Dr. Cohen also reviewed various efforts being 
made to strengthen steel by introducing addi- 
tional strain hardening. In the austforming proc- 
ess, the austenite is severely worked—generally 
by rolling—before being quenched to form mar- 
tensite. The result is an extremely fine marten- 
sitic structure with ultimate tensile strengths 





that already approach 500,000 psi. in some steels. 
Ductility is relatively low but may be sufficient 
for certain high-strength applications. In many 
cases the ductility is higher as-quenched than 
after tempering. 

Some of the strengthening effect of austform- 
ing can be attributed to the creation of “sub- 
structure” (slight differences in orientation of 
planes) within individual crystals. Such effects 
have been observed in work done at the Univer- 
sity of California in which nonferrous metals 
were prestrained by definite amounts. 

One hardening mechanism for martensite pos- 
tulated by some, namely the strengthening of the 
bond between iron atoms, can be discarded, Dr. 
Cohen said. Tests show that as the percentage of 
martensite in a steel increases, modulus of elas- 
ticity decreases; this relationship would indicate 
that the bond between iron atoms in martensite 
is weaker, not stronger, than in other steel struc- 
tures. (Reported by Bruce Fader). 
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Materials for Use in 
Thermal and Space I ehicles 


PROBLEMS RELATED TO AERODYNAMIC heating, 
propulsion principles, nuclear aspects, generation 
and control of electrical power and satellite skin 
heating were discussed by W. S. Pellini, super- 
intendent, Metallurgy Division, U. 8. Naval Re- 
search Laboratory, in Richmond in a talk entitled 
“Application of Materials to Thermal and Space 
Flight Vehicles’. Solutions have been worked 
out within the limitations of existing materials 
and better solutions will come with the develop- 
ment of new materials. 

Aerodynamic heating of a vehicle occurs within 
the region of the atmosphere, called the thermo- 
sphere, which extends some 60 miles above the 
earth’s surface. Hot regions first develop along 
leading edges of a vehicle as its velocity exceeds 
that of sound. For higher velocities, the tempera- 
tures increase to a point such that cooling must 
be applied. For radiative cooling techniques it is 
necessary to have surfaces of high emissivity. 
Variations of radiative cooling include insulated 
surfaces with a coolant placed against the insula- 
tion of the structural shell; and a liquid metal 
heat transfer pump to move the heat from critical 
areas to areas where it can be radiated. Strictly 
absorptive systems include ablative shell which 
vaporizes, layer by layer, to protect the inner 
layers; and transpiration, which vaporizes water 
or gases through a porous wall. 

Temperatures generated at the nozzles of 
engines during combustion of the propellant may 
reach 6000°F. When burning times are short, 
steel walls can absorb this heat. For burning 
times of 1 min. or more it is necessary to protect 
the throat section by lining it with molybdenum 
or tungsten. 

Mr. Pellini described several space vehicles 
which were in various stages of operation and 








design. Among these were the “Jupiter C” which 
carries a 100-lb. payload, and the Nova, which 
is designed to carry a 4000-lb. payload to Venus, 
or put a 150.000-lb. payload in a 300-mile orbit 
of the earth. Others described were the Thor, 
Able, Atlas, Centaur and Saturn. 

Several propulsion systems were described. 
To send a 1000-lb. payload into escape velocity 
of 25,000 mph., a nuclear system would weigh 
approximately 20,000 lb., an H»-O. or H.-F: 
system 400,000 lb., and a conventional system 
8,000,000 lb. These would consist of one, two and 
three stages, respectively. Once the near-earth 
gravity’s pull was overcome, propulsion may be 
by arc jet, electrostatic or electromagnetic 
systems. 

An orbiting payload which is heated by radia- 
tion from the sun or cooled by radiation to space, 
must be protected from damage by temperatures 
which may vary from several hundred degrees 
Fahrenheit below zero to several hundred degrees 
above. Delicate instrumentation is maintained 
at a constant temperature by painting, polishing 
and shuttering of the shell in various ways. The 
controls are based on principles of optical prop- 
erties of surfaces. 

_A series of four articles by Mr. Pellini and 
associates is currently appearing in Metal Prog- 
ress. These describe thermal aspects of high speed 
flight and discuss capabilities of present and 
future materials for meeting requirements. 
(Reported by W. W. Berkey). 


Columbium and Its Alloys 


E. M. MAHLA, TECHNICAL MANAGER, Metal 
Products, Pigments Dept., E. I. du Pont de 
Nemours & Co., spoke on “Metallurgy of 
Columbium and Its Alloys” at Wilmington. Dr. 
Mahla surveyed available information on the 
present status of the free world’s efforts to pro- 
duce strong, fabricable, corrosion-resistant 
columbium alloys, mainly to perform at higher 
temperatures the work presently done by the 


Hardness Testing 


D. J. Coleman, Technical Chairman; 
A. L. Stowe, Chairman; V. E. Lysaght, 
American Chain & Cable Co., Inc., 
Who Spoke on “Hardness Testing” ; 
R. L. Mark, Chairman, American 
Society for Quality Control; and 

F. B. Olson, A.S.Q.C., Shown at a 
Meeting in Worcester 
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Bradley Stoughton Award 


Shown Receiving the First Bradley 
Stoughton Student’s Award of the 
Lehigh Valley Chapter Is Thomas 

R. Richards, Lehigh University. From 
left are: H. O. Beaver, chairman; 
Mr. Richards; R. D. Stout, head, 
department of metallurgy, Lehigh; 
and J. B. Godshall, vice-chairman 
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superalloys. 

Of the refractory metals, columbium is most 
attractive owing to nonvolatile high-melting 
oxides, high melting point, availability from 
domestic ores, favorable strength-to-weight ratio, 
low neutron-capture cross section, etc. On this 
basis, a number of companies, including both 
potential consumers and producers, have under- 
taken studies of alloying to enhance various 
properties of pure columbium. 

Achieving a compromise among strength at 
high temperatures, oxidation resistance and 
fabricability offers many challenges to modern 
metallurgy. Typical of work on all refractory 
metals, relatively recent developments are applied 
at many processing stages, such as melting into 
ingots, extrusion and welding. Considerable re- 
search is being done on various techniques as 
well as materials, because the new properties 
being sought bring along with them new prob- 
lems in fabrication. For instance, extrusion 
temperatures for advanced, oxidation-resistant 
alloys such as du Pont’s D41 and its modifications 
are above the melting points of conventional hot 
working dies. Dr. Mahla discussed innovations in 
tooling and techniques to meet such difficulties. 

Properties of various proprietory alloys were 
discussed. The present status of the field and the 
research underway indicate that properties will 
be achieved which will make columbium alloys 
important commercially. (Reported by J. E. 
McNutt.) 


Nondestructive Testing 


in Our Space Age 


“NONDESTRUCTIVE TESTING in Our Space Age”’ 
was discussed by Justin G. Schneeman, president, 
X-Ray Products Corp., at Albuquerque. 

Mr. Schneeman described the four popular 
methods of nondestructively checking reliability 
in a part—penetrant, magnetic particle, ultra- 
sonic and X-ray or gamma-ray. 

Regarding techniques important to good 
radiography, the speaker went into some detail 
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relative to inherent filtration, focal spot size of 
the X-ray tube, kilovoltage and the proper use 
of X-ray film holders. He also discussed motion 
radiography, magnification radiography, X-ray 
fluoroscopy and xeroradiography. 

The inspection and testing of material and 
processes by nondestructive means and methods 
has become a highly scientific art with an activity 
undreamed of ten years ago. This activity will 
continue. The means and methods may not re- 
main the same but the need for reliability in 
materials and processes for our space age is and 
will continue to be important for future progress. 

Today we have many new problems that we 
were not confronted with a few years ago. We 
need to inspect, with absolute reliability, minute 
items such as subminiature-size electronics and 
grain-size structures up to and including such 
massive items as the components of liquid rocket 
motors or those driven by solid fuel—from the 
space giants themselves to their sophisticated 
and exotic brain and guidance systems. 

One should not design a part and let the 
inspector and testing engineer worry about it. 
Testing must be designed into it. 

X-ray is the most versatile of nondestructive 
testing methods and with its many new and 
related developments appears to be destined to 
remain important inspection media. 

A variety of X-ray tubes and film add to the 
versatility of radiography. With all this equip- 
ment and choice of materials it is now possible 
to produce radiographs of precision and clarity. 
Some radiographs contain so much data that it 
is difficult to explain to some interpreters that 
the additional details are not necessarily defects 
but are in addition to the normally shown dis- 
continuities. This, in many instances, shows the 
true extent of a discontinuity and thereby should 
make for easy interpretation. It is this type of 
radiograph that one should strive for whenever 
possible. 

Today’s modern fluoroscope is well ab'e to dis- 
close many material discontinuities of a mag- 
nitude almost as good as radiography. In addition 


(Continued on p. 20) 
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to straight fluoroscopy, we now have several 
devices to enhance the fluoroscopic image, such 
as electronic image intensifier, TV systems and 
other image intensifying and sensing devices. 
We can now, by means of a fluoroscope sys- 
tem, take motion pictures of parts such as 
switches in action. The quantities of light avail- 
able are sufficient to take enough frames per 
second to actually re-project them in slow motion. 
So the fluoroscope has become a tool that should 
be given serious consideration in any nondestruc- 
tive testing and inspection program. Fluoroscopy 
is a good method for “weeding out” the bad 
pieces before sending them to radiography. 
The nature of the product to be inspected gen- 
erally dictates the means of inspection. However, 
the various inspection systems available have 
their inherent advantages and limitations and 
it is these factors, as well as the individual func- 
tions of each method, that must be known by the 
one who is to decide as to the best procedure for 
the problem at hand. (Reported by E. H. Mebs.) 


Advantages and Uses of 
Cold Extrusion Processes 


R. W. GARDNER AND W. W. WISHART, senior engi- 
neer, Research and Development Center, and 
chief metallurgist, respectively, Verson Allsteel 
Press Co., discussed “Cold Extrusion” at Peoria. 

Mr. Gardner pointed out that there are many 
advantages to cold extrusion that other methods 
of forming (including machining) do not have. 
The strength advantage of flow lines, for exam- 
ple, and improvement in physical properties due 
to cold working are important aspects of cold 
extrusion. Dimensional sizes can be held within 
0.001 in., which makes cold extrusion practical 
for an almost finished product upon completion 
of the operation. While basically the tooling used 
for cold extrusion is simple, the massiveness of 
the die tooling compared to other punch presses 
is impressive. Mr. Gardner showed approximate- 
ly 100 slides to illustrate the various kinds of 


W. W. Wishart, Fred W. Zapf, 
R. W. Gardner and T. W. Peck 
Are Shown at a Peoria Meeting 
During Which Mr. Wishart and 
Mr. Gardner Discussed “Cold 
Extrusion” 
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cold extrusion products, equipment and processes. 
He explained that a coining or upset operation 
sometimes precedes the actual extrusion process. 
Then, after the proper coating and lubrication 
has been applied, the prepared slug is backward 


extruded, forward extruded or combination 
extruded. Sometimes it is necessary to go through 
a series of extrusion processes accompanied with 
process annealing to obtain the finished product. 
Cold extrusion principles and equipment are 
basically simple and are complexed only by 
automation. 

Mr. Wishart discussed the metallurgical as- 
pects of the cold extrusion of steel. For accept- 
able tool life the plain carbon materials may 
have 0.08-0.35% carbon. Carbon, in the form 
of pearlite, when the carbon is below 0.20%, 
will extrude properly, but when the carbon is 
above 0.20%, the pearlite should be spheroidized. 
The ferrite hardness should be kept at a min- 
imum also and, therefore, silicon, phosphorous, 
manganese and other ferrite hardeners should 
be kept low. Some phosphorous helps during 
machining operation; however, it should be held 
close to 0.015% for cold extrusion. On most SAE 
grades there is a 0.04% maximum limit on phos- 
phorous. Unfortunately, this amount would be 
detrimental to the cold extrusion process; how- 
ever, most steel mills produce a product with a 
tolerable amount of phosphorous. When buying 
steel for extrusion, an unsound internal struc- 
ture and surface condition, such as strings due 
to MnS or dirt and laps, seams, etc., are detri- 
mental and should be considered. 

Full anneal or subcritical anneal is necessary 
to soften the material during intermittent stages 
of some extrusion processes. While a proper 
anneal will increase tool life, the main reason 
is to decrease the yield strength of the material 
so that necessary extrusion pressures will be 
held to a minimum. The tooling used for cold 
extrusion is high-speed toolsteel with a hardness 
of Rockwell “C” 60-65. It is given a triple draw 
to transform the retained austenite and obtain 
a more wear resistant material. (Reported by 
W. T. Bott.) 
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Russian Versus Western 
Metallurgical Education 


“METALLURGICAL EDUCATION — East Versus 
West” was the subject of a talk by Joseph W. 
Spretnak, Ohio State University, at the High 
School Science Night meeting held by the Day- 
ton Chapter. 

Dr. Spretnak defined metallurgy and metallur- 
gical engineering and outlined the wide scope 
of activity covered by this scientific field. He 
charted the historical development of science as 
a field of endeavor from 1600 A.D. to the present 
and showed that metallurgy as a science has 
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flourished only in relatively recent years. World 
War II was considered the real impetus for the 
expansion of metallurgical science on a world- 
wide basis. The many demands on metals and 
alloys during World War II forced the major 
nations to emphasize this important activity for 
survival and since that time the rapid rate of 
progress in metallurgical research has continued. 
It is now one of the most important scientific 
fields and is no longer being considered largely 
as an art, as it was just prior to the pre-World 
War II era. 

Because of this increased interest in all 
sciences, including metallurgy, it is necessary 
to maintain an active educational pace if the 
Western nations wish to keep their scientific 
equality or superiority over those under the 
influence of Russia. 

Dr. Spretnak reviewed Russian developments 
in the scientific field and particularly emphasized 
that metallurgy is a subject of intense interest 
to them. Metallurgy appears to rank second only 
to physics in importance and therefore is one of 
the elite fields of activity from their standpoint. 
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Many more metallurgists are being trained in 
Russia than in the United States; in fact, two 
“metallurgical institutes” located in Moscow have 
a combined enrollment greater than the total 
undergraduate enrollment in metallurgy in the 
United States. Much of their very recent en- 
deavor is in the field of basic research which 
should greatly strengthen their position in years 
to come. 

The present Russian technique is to have the 
various “institutes” specialize in one or more 
phases of metallurgy, thus hoping to get the 
maximum result from their specialization. 
Russian students are subsidized during their 
training to make certain their education pro- 
gresses satisfactorily, and every effort is made 
to use their talents to best advantage. 

The Russian program of scientific education 


J. W. Spretnak, Ohio State University, 
Spoke on “Metallurgical Education— 
East Versus West’ at a Dayton Meeting. 
Shown are, from left: A. M. Adair, 

Dr. Spretnak, R. J. Raudebaugh and 
D.C. Heckard 


at the grade and high-school levels was compared 
to that of the United States. The basic education 
given these young students by the Russians 
strongly emphasizes the classical fields of basic 
sciences, mathematics and languages. Since the 
curricula for the elementary and secondary 
schools is standardized by the Ministry of Educa- 
tion, the strong grounding in science for all 
suggests an attempt to make science one of the 
basic foundations of Soviet culture. By way of 
suggestion, it was Dr. Spretnak’s opinion that 
a more classical curriculum with a proper 
emphasis on science and mathematics would 
enhance our position in the scientific field and 
improve our competitive position for future 
development. A necessary ingredient in our 
society is the development of a greater apprecia- 
tion and understanding of the power and worth 
of the disciplined intellect and the field of ideas 
and abstract thinking. Out of such serious con- 
templation can evolve the proper destiny of 
Western civilization and the fulfillment of all 
mankind. (Reported by Walter A. Luce for the 
Dayton Chapter.) 





Arizona Student 
Recewes ASM. 
Scholarship 


R. B. LUCAS MEMORIAL Scholarship awards of 
$500 each were presented to three Calumet Area 
high-school seniors by the Calumet Chapter at 
a recent meeting. 

William Ralph Hunter, 18, of Homewood, IIl., 
is graduating from Bloom Township High School 
in Chicago Heights, and plans to follow a course 
of studies leading to electrical engineering, with 
electronics or physics option, at Princeton. 

Carole Lynn Moats, 18, Hammond, Ind., is 
graduating from Oliver P. Morton High School 
and has been accepted by Purdue University to 
follow a course of studies leading to a degree in 
mechanical engineering. 

Adolph Vincent Mrstik, Jr., 18, Floosmoor, 
Ill., is graduating from Bloom Township High 
School and is enrolled in the course of studies 
leading to electrical engineering, electronic 
option, at the University of Illinois. 


Vacuum Melting of High- 


Temperature Materials 


“THE EFFECT OF VACUUM Melting on the Prop- 
erties of High-Temperature Materials” was ex- 
plained at Canton-Massillon Chapter by Frank 
M. Richmond, manager of research and develop- 
ment, Universal-Cyclops Steel Corp. 

Mr. Richmond covered the field of vacuum 
melting of high-temperature alloys from its in- 
ception to its present status. The need for this 
type of melting arose when the limitations of 
strength with nominal ductility and workability 
had been reached by conventional melting tech- 
niques. This was particularly true for nickel-base 
superalloys which showed a maximum tempera- 
ture rating in 1950 of 1600°F. 

In 1953 the popular high-temperature alloys 
were M-252, Waspaloy and A-286. All of these 
use titanium and aluminum as hardening agents. 
Since that time increases in hardener content, 
made possible by vacuum melting, have improved 
the high-temperature properties of M-252 and 
Waspaloy at the 1500°F. level. Two other new 
alloys which have been developed as a direct 
result of vacuum melting are Unitemp 500 and 
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Len I. Van Torne, Senior in Metallurgical 
Engineering, University of Arizona, Receives a 
$500 A.S.M. Scholarship From Allan Ray Putnam, 
Managing Director, A.S.M.; M. A. Scheil, National 
Trustee; and B. C. Natta, chairman of the 

Student Group, look on 


Unitemp 1753, which have temperature ratings 
as high as 1675°F. In addition to its higher tem- 
perature rating, Unitemp 1753 has excellent 
workability for an alloy of this type. 

All of the currently popular nickel-base super- 
alloys use small amounts of boron (0.005%) and 
zirconium (0.05-0.10% ) to enhance their high- 
temperature properties. The time to rupture of 
J-157 (one of the newer alloys) at 1650°F. and 
20,000 psi. stress was increased from 18 to 115 
hr. by these additions. Similar increases have 
been obtained in Waspaloy, M-252, etc. 

These alloys were melted in tilting-type, 1000 
and 2000-lb. induction furnaces and were poured 
into ingot molds set on a turntable. This equip- 
ment was completely enclosed and operated under 
vacuum. By melting and casting under vacuum, 
it was found that silicon and manganese were 
not required for deoxidation. The elimination 
of these elements improved the stress-rupture 
properties of the alloys. Using these techniques 
also gave a cleaner metal which resulted in higher 
fatigue strengths. 

Consumable electrode melting into water- 
cooled copper crucibles has also been used to 
further improve the properties of the various al- 
loys, particularly through improved grain struc- 
tures. A combination of these two operations, 
vacuum induction melting followed by consum- 
able electrode melting, termed “Duovac’”, has 
resulted in the best alloy material, showing clean 
grains as well as uniform ingot structure. 

Bearing steels which require low inclusion rat- 
ings, as we!l as high-tensile toolsteels, are now 
being melted by these techniques. Vacuum de- 
gassing is also gaining popularity in standard 
steel practice to minimize the flaking problem. 

Metals to be used in such applications as jet 
engine and missile components have more par- 
ticularly benefited by the development of vacuum 
technology. (Reported by John Savas). 
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TITANIUM MISSILE CASING 


A report issued by Aerojet-General Corp. 
states that a solid fuel motor for the Minuteman 
third stage, using a casing made entirely of 
titanium, said to be one-third lighter than con- 
ventional steel casings, has been successfully 
fabricated and fired. If adopted on a production 
basis, titanium casings could add significantly to 
the range of the missile. In the test reported, the 
motor case survived so well that it was scheduled 
to be cleaned, reloaded with propellant and used 
again in another test firing. 


GAS ALLOYING OF STEEL 


Recently revealed in Cleveland was a method 
of producing steel alloys by means of gases intro- 
duced during the annealing of commercial-size 
coils of rolled steel. The process is said to make 
economically feasible the addition or removal of 
carbon, nitrogen and other alloying elements that 
can be gasified during the annealing cycle. The 
new alloying method is an outgrowth of an open 
coil annealing process in which air spaces are 
provided between laminations of a coil being 
treated. Hot gases are then directed through the 
air spaces to achieve faster, more thorough and 
uniform heating. One example of how the new 
process is being used is in the production of 
“direct-on” enamelling steel. In this instance, 
the carbon content of the steel can be lowered to 
such values that it becomes unnecessary to use 
two coats of enamel to insure high quality whites 
and other light colors. 


METAL WEAR SCIENCE STUDIED 


Ten leading U.S. corporations have united to 
sponsor research intended to unravel some of the 
mystery which has always surrounded the wear 
of metals. By understanding the complete me- 
chanics of wear, researchers might then be able 
to select and develop alloys capable of lasting 
longer under severe service conditions. A new 
family of experimental machines is being de- 
veloped at Armour Research Foundation to study 
metallic wear and friction. In the equipment, 
metal will be forced to wear and extent of wear 
will be determined by measuring weight loss, 
changes in dimension and surface damage. Meas- 
urements will be made for a selected group of 
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alloys and from these data general conclusions 
can be made for the wear and friction of other 
alloys. 


CERAMIC COATED MUFFLERS 


The first use of ceramic coated mufflers as 
original equipment on automobiles will be a fea- 
ture of the 1961 Rambler. It is hoped that this 
will prove to be a potent sales tool through its 
promise to substantially reduce, if not eliminate, 
the frequent replacement of tail pipe and muffler 
assemblies. Automobile industry experts guess 
that the new coating system will add about $1.50 
to the manufacturing cost of each automobile. 
Ceramic coatings have been used extensively on 
certain parts of jet engines and rockets, but this 
is one of the first applications on mass production 
consumer goods. 


REFRACTORY METAL WELDING 


Researchers seeking to develop the most satis- 
factory methods of welding refractory metals to 
dissimilar metals look to ultrasonic welding as 
the most likely solution to the problems resulting 
from fusion welding methods. Certain combina- 
tions are now being joined satisfactorily, but 
more study appears necessary to overcome crack- 
ing which develops in some metals at the edge 
of the bond area. The cracks appear to be caused 
by fatigue resulting from the high alternating 
stresses present at the edge of the weld area 
during ultrasonic welding. The most satisfactory 
welds from all points of view have been obtained 
in stainless steel-to-iron-to-columbium welds. 


HIGH LOAD CAPACITY LUBRICANT 


The addition of various inorganic sulphides to 
the well-established lubricant, molybdenum di- 
sulphide, increases the load bearing capacity by 
as much as 20 times. Among the more effective 
additives, which are added in quantities of ap- 
proximately 10 percent by weight, are the sul- 
phides of antimony, platinum, mercury, silver, 
titanium and lead. 


DUCTILE SINTERED REACTOR MATERIALS 


Aluminum plus boron or rare earth oxides is 
now more readily available for nuclear applica- 
tions through an advanced powder metallurgy 
technique. By usual alloying techniques, even 
small amounts of these additives caused the alu- 
minum to become too brittle for most fabrication 
processes. As an example of the product being 
made by the sintering process, boron carbide 
uniformly dispersed in an aluminum matrix can 
be produced in a continuous strip which can be 
wound into coils and cylinders or fabricated into 
other shapes. Composite materials made by the 
process can contain up to about 30%, by volume, 
of oxides, carbides, borides or intermetallic com- 
pounds. 
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EMPLOYMENT 


SERVICE BUREAU 





POSITIONS OPEN 
East 


METALLURGIST: Experienced in manufac- 
ture of metals for semiconductors, including 
gold and doped gold clad on Moly and Kovar, 
tin and tin-lead clad on nickel, ete. Good pay 
and excellent opportunity for growth. Loca- 
tion: Suburban New York, Box 8-5. 


MANUFACTURING ENGINEER: Experi- 
enced in the metallurgy and production of sil- 
ver brazing alloys in wire and strip form, also 
with brazing alloys clad on base metals. Salary 
commensurate with background. Located in 
Queens, New York City. Box 8-10. 


Midwest 


FURNACE SALES ENGINEERS: Excellent 
opportunity with rapidly expanding concern to 
sell all types of heat treating, melting, plating 
and washing equipment. Experience in actually 
selling these items is desired. Openings in prin- 
cipal cities. Unlimited future. Send resume and 
salary requirements to: Metal Treating Equip- 
ment Exchange, 9825 Greeley, Detroit 11, Mich. 


METALLURGIST: Manufacturer of specialty 
steels desires metallurgical engineer, age 24 
to 30, to take charge of a small metallurgical 
laboratory mill located in the Chicago district. 
Applicant must be in good physical condition 
and have completed his military service re- 
quirements. The work involves quality testing 
and research on product production problems. 
Applicant should have a personality that makes 
him adaptable to customer contacts. Salary 
commensurate with experience. Box 8-15. 


Operated on a no-charge basis for A.S.M. members in good standing. 
Ads are limited to 50 words and only one insertion of any one ad. Ad- 
dress answers to: Box No., American Society for Metals, Metals Park, 


Novelty, Ohio, unless otherwise stated, 


RESEARCH AND DEVELOPMENT METAL- 
LURGICAL ENGINEER: M.S. (preferred) and 
B.S. Research and development programs in- 
volve high-temperature, ferrous materials, pro- 
tective coatings, powder metallurgy and iron, 
nickel and cobalt-base alloy development. Work 
assignments on a responsible project level. 
Laboratory equipped with modern high-tem- 
perature facilities. Send complete resume: Box 
8-20. 

West 

REPRESENTATIVE: Excellent opportunity 
for well-qualified man to represent large salt 
bath furnace manufacturer in Los Angeles 
area. Electric and gas fired salt baths as well 
as other types of gas fired furnaces are in- 
volved. Manufacturer has many installations 
in Southern California. Send complete resume: 
Box 8-25. 


METALLURGISTS: Two. $800-1100 per 
month, depending on experience. Work with 
dispersion strengthening, powder metallurgy, 
exothermic reactive joining and bonding of 
tungsten and graphite. Similar high-tempera- 
ture experience desired. Write to: E. P. Car- 
michael, Narmco Industries Inc., 8125 Aero 
Dr., San Diego 11, Calif. 


POSITIONS WANTED 


METALLURGICAL ENGINEER: B.S. age 
34, veteran, family. Three and one-half years 
as research project engineer on wrought and 
cast stainless steels and high-temperature al- 
loys. Over six years’ experience as metallurgist 
and cupola supervisor in high production gray 
iron foundries. Desires career position in pro- 
duction supervision or metallurgical develop- 
ment. Box 8-30. 













CHIEF METALLURGIST: Wide foundry 
and plant experience. Has published papers and 
delivered talks on inspection, cost, acid, basic 
and water-cooled cupolas and high-test irons. 
Patents on special irons. Traveled as foundry 
engineer. Desires position as foundry super- 
intendent or assistant plant manager. Age 43, 
degree, resume on request. Box 8-40. 

PHYSICAL METALLURGIST: Ph.D. in 
physical metallurgy. Six years research ex- 
perience in nuclear metallurgy, in addition to 
university work. Desires position working in 
Europe, England preferred. Willing to spend 
several months of each year in North America, 
as well as an induction period at the American 
headquarters. Box 8-45. 


METALLURGIST 
WANTED 


Physical Metallurgist with two years’ 
plant experience for processing and 
laboratory control in aluminum 
casting and rolling operations. 


Quaker State Metals Company 


Division of Howe Sound Company 
Lancaster, Pa. 














PHYSICAL METALLURGISTS 





Outstanding opportunities are available for 
research metallurgists; M.S. to Ph.D., to work on 
challenging, diversified research projects in such 
areas as physical metallurgy, alloy develop- 
ment, reactor metallurgy, corrosion and ferrous 
metallurgy. 


The Armour Research Foundation is one of the 
largest and best-known independent research 
organizations in the world. A staff of over 600 
scientists and engineers perform research and 
development services for both industry and gov- 
ernment in many fields of science and engineer- 
ing. Opportunity exists to work on programs of 
your own selection. Every encouragement is 
given to your professional development through 


publication of papers and related attendance 
at society meetings and conventions. Outstand- 
ing individual ability is appreciated and re- 
warded in an environment which combines the 
better features of academic and _ industrial 
research. 

Other employee benefits that are available 
include a competitive salary structure, up to 4 
weeks annual paid vacation, tuition free grad- 
vate study, excellent location on Illinois Institute 
of Technology's 110 acre campus in metropolitan 
Chicago plus many other advantages. 

For prompt consideration kindly send a 
resume of your qualifications and experience 
in confidence to: 


R. B. Martin 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 
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REVIEW 


SENIOR 
DEVELOPMENT 
SCIENTISTS 


ARE 
NEEDED 
AT 


ne) 
PIONEER 
A 
NEW FIELD 





THE GOAL is microelectronics. THE PROBLEM is to provide microminiature circuits which are more reli- 
able...smallerin size...lighter in weight...lower in cost...than conventional components. THE SOLUTION 
is Solid Circuit* semiconductor networks-a new and rapidly expanding field at Texas Instruments. 


This wide-ranging project —the opening of a true frontier — 
requires continuing and new investigations. Explorations involve such 
techniques as solid state diffusion, alloying of metals and semiconduc- 
tors, vacuum deposition of metals, semiconductor surface chemistry, 
solid state physical measurements. Immediate creative application of 
skills in various sciences is required: solid state physics, physical 
chemistry, inorganic chemistry, metallurgy, electronics, and mechan- 
ical engineering. 

The need is for the scientist or engineer sufficiently experienced 
that he can explore this project from his own viewpoint and make 
immediate, significant contribution. Depending entirely on his own 
qualifications, he may either join a semiconductor network team — 
or he may take charge of such a group. The opportunity for leader- 
ship — whether immediate or in the future — is here. 

The desire to see the full semiconductor technology... curiosity 
concerning both circuits and devices...the ability to direct and 
inspire...these drives will advance the scientist at TI. 


*Trademark of Texas Instruments Incorporated. 


INTERVIEWS are scheduled for your 
area. If the challenge and opportunity of 
the semiconductor network field at TI 
intrigues you, please send a confidential 
resume immediately to C. A. BESIO, 
Dept. 131. 








“<~ INSTRUMENTS 


INCORPORATED 


TEXAS 


® 


SEMICONDUCTOR - COMPONENTS DIVISION 
POST OFFICE BOX 312 + DALLAS, TEXAS 


cm-l 
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This —in actual size — is 
an interconnected stack of 11 
semiconductor networks. Solid 
Circuit semiconductor net- 
works are complete electronic 
circuits synthesized within a 
semiconductor material. By 
selectively diffusing and shap- 
ing conductance paths in this 
material, semiconductor net- 
works have been designed to perform such 
circuit functions as amplification, switch- 
ing, counting, pulse generation, etc. In 
addition to effecting a significant advance 
in microelectronics, semiconductor net- 
works provide improved reliability and 
performance. This TI development is now 
producing devices which are being evalu- 
ated for satellite, missile and airborne 
applications. 


TEXAS INSTRUMENTS INCORPORATED 
Semiconductor-Components Division 
Box 312, Dept. 131, Dallas, Texas 


mation on living in Dallas. 


NAME 


Please send me the booklet T/PS containing details 
on career openings in my field at TI S-C and infor- 





ADDRESS 





CITY. STATE 








My professional field is 


My specialty is 
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SECURITY 


Is A Sunday Picnic That Is Free From Worries Of Monday 


Security results in the feeling that you’re doing your best to 
be a good provider. But being that thoughtful breadwinner is 
not an easy job. You’ve got to keep an eye on the future and 
at the same time use the present for all it is worth. 


This may be true in your case. You are part of an industry 
that is advancing in great, leaping strides . . . leaving be- 
hind it a pile of outdated methods, unusable tools and shop- 
worn formulas. More severe, industrial progress is leaving 
behind the men who can’t keep up the pace, who stop learning. 
For them, security is in doubt. 


How do you feel?... secure enough to say that a little studying 
at home won’t make you more capable on the job? Secure 
enough to say that more education isn’t necessary to your ca- 
reer in industry ... that you will advance to the job you want 
—in the field you want—with the knowledge of metals and 
processing you now have? Secure enough to stop learning? 












































Listed below are the home study courses now offered by ASM’s Cessecers ELTIITIIT IIIT TTT | 
Metals Engineering Institute. These courses have earned the re- ; a 
spect of thousands who have enrolled in MEI. They offer compre- EET Fe STR ane H 
hensive instruction of very high caliber. In these courses you can BY. 4 
find the additional training that results in more security for you t 
and those who depend on you. TITLE ' 
a 
COMPANY. a 
Elements of Metallurgy Copper, Brass & Bronze H 
0 
Survey of Steel Plant Processes Titanium STREET. H 
a 
Blast Furnace Operation Recovery of Lead and Zinc CITY. ZONE__STATE H 
Metals for Nuclear Power Steel Foundry Practice H 
Machining Gray Iron Foundry Practice COURSE OF INTEREST. H 
Heat Treatment of Steel Oxy-Acetylene Welding H H 
Fundamentals of Ferrous Metallurgy Are Welding u 5 
High Temperature Metals Welding Metallurgy 
Stainless Steels Heat Treating Principles 
Tool Steels Corrosion M l E . . I . 
Electroplating and Metal Finishing Magnesium eta s ngineering nstitute 


Return the coupon at right for your MEI catalog which describes 
each course in detail—authors, lesson titles and descriptions. A 
catalog will be sent at no obligation. 


Pie 






AMERICAN SOCIETY FOR METALS 
METALS PARK, NOVELTY, OHIO 
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STEELSTEELSTEELSTEELSTEEL 


RESEARCH METALLURGISTS 


Continuing a program of gradual expansion of facilities and 
personnel, the J&L Research Division is interested in employ- 
ment inquiries from engineers who are considering an employ- 
ment change now or in the near future. Plans have recently 
been approved to make a significant addition to laboratory 
and shop space within the next year. 





Openings presently exist in the following areas: process 
metallurgy, physical metallurgy, metal working, corrosion, alloy 
development, electrical steels, ore beneficiation and agglom- 
eration. 


Inquiries are welcomed from men with Ph.D., M.S. or B.S. 
degrees, with or without industrial research experience. When 
it appears to be mutually desirable, interviews are arranged 
in Pittsburgh. 


Excellent opportunity exists for professional development 
and personal advancement in the research field or in technical 
functions related to production and sales. Continuation of edu- 
cation through attendance at evening classes at Carnegie 
Institute of Technology and the University of Pittsburgh is 
encouraged by the J&L Employee Educational Assistance plan. 


If you are interested, send a complete resume in 
confidence to 
J. A. Hill 
RESEARCH AND DEVELOPMENT DEPARTMENT 


THE ULTIMATE 


in testing perfection 


Ni llon 


UNIVERSAL TESTERS 


Here’s a low cost tester 
that operates in tensile, 
compression, trans- 
verse or shear. This in- 
expensive instrument 
can make hundreds of 
accurate checks daily 
on metal, plastics, wire, 
rubber, springs, etc. 
Handles round, flat or 
special shapes. More 
than 15 gripping fix- 
tures available. Max. 
indicator. Self-aligning 
grips. Hand wheel 
operated or motorized. 
Meet ASTM & Fed. 
specs. Rugged & fast. 
Calibrated with certi- 















MODEL M. For low 
strength materials 
between 0 & 300 Ibs. 
Pendulum-type with 
5 scales. 


dame |p F ot 







terials up to 
125,000 Ibs. PSI. 
7 interchange- énadule: today 
able gauges pro- : 
vide wide range. 





Jones & Laughlin Steel Corporation 


900 Agnew Road, Pittsburgh 30, Pennsylvania 


q 7 

} GLOBAL VOYAGE 
BEGAN FEB 24 

EWDED APRIL’ 25 


USS TRITON'’S HISTORIC. VOYAGE 
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fied dead weights. Re- 
corder optional. Max. 
capacity 300 lbs. 


wc. Dellon %co.,Ine 


14628 Keswick St., Van Nuys 26, Calif. (LM-29) 


Nuclear Engineers and Scientists 


When the Navy’s first nuclear radar picket 
submarine surfaced after its pioneering under- 
water trip around the world, its engineroom 
log showed 41,500 trouble-free miles traversed 
in 84 days. 


For KAPL engineers and scientists who 
designed and developed Triton’s unique twin 
reactor propulsion system, this invisible voy- 
age was a new triumph in nuclear engineering. 
The world’s largest submarine is powered by 
_a KAPL pressurized water cooled system 
fueled by enriched uranium. It features com- 
pact reactor cores and low weight-per-shaft 
horsepower. 


OLLS ATOMIC POWER LABORATORY 
_ Explorations currently underway at KAPL are 
aimed at achieving a new regime of simplifica- 
tion in reactor technology. Qualified Nuclear 
Engineers and Physicists are invited to inquire 
about current openings. 

Appropriate scientific or engineering degree 
and U.S. citizenship required. 


Address: Mr. A. J. Scipione, Dept. 43-M H 
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BERNARD 

S. LEMENT 
HAS WRITTEN 
FOR YOU... 


DISTORTION IN 
TOOL STEELS 


A NEW BOOK PUBLISHED BY AMERICAN SOCIETY FOR METALS 


Distortion in Tool Steels is a practical, easy-to-read book exploring the 
size and shape changes in tool steels which occur during and after processing. 

Readers will benefit greatly from the experience of its author. Dr. Le- 
ment’s background includes both theoretical and practical work in this field 
and in this book he has sorted the most useful data yet assembled on this 
expensive problem to industry. His comprehensive knowledge has resulted in 
this first-of-its-kind book for metals and materials engineers, tool engineers, 
designers, heat treaters, machinists, mechanical engineers and inspectors. 

Dr. Lement places particular emphasis on methods of heat treatment 
that are necessary for precise dimensional control. The problems encountered 
in the production of tool steel parts with extreme tolerances (cutting tools, 
dies, gages, ball bearings, valves, etc.) are treated in detail. 

Also, how to prevent significant changes in finish dimensions during 
storage or under normal service conditions is discussed. How to minimize or 
eliminate costly finish machining operations by scientific dimensional control 
is thoroughly explored. 

Tables, drawings, charts and graphs highlight the book’s eight chapters: 


1. CAUSES OF DISTORTION 5. HARDENING 

2. MEASUREMENT OF DIMENSIONAL CHANGES 6. COLD TREATING 
8. CALCULATION OF SIZE CHANGES 7. TEMPERING 

4. CONTROL OF DISTORTION 8. AGING 


If you are directly or indirectly related to the manufacture of tool steels 
or tool steel parts, Distortion in Tool Steels is a work of great importance. 
Dr. Lement writes to the men responsible for tool steel performance. His book 
represents an opportunity to become fully informed on size and shape changes 
in tool steels. Order your copy today. 


ORDER WITH THIS COUPON 


Distortion in Tool Steels—173 P.—8 chapters—illustrated—red cloth cover—6” x 9”—published by 
American Society for Metals—written by Dr. Bernard S. Lement—$10.00 per copy. 

















Please send me __________ copy(s) of Distortion in Tool Steels 

Name 

™ AMERICAN 
c y_ 

i SOCIETY 
Street AS FOR 
City Zone. State. Ww METALS 
Enclosed find $. Or: Billme (1) Bill Company 1 Metals Park —..Novelty, Ohio 
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MANAGER— 


BERYLLIUM METAL 
DEVELOPMENT 


Unusual opportunity in a rapidly 
expanding beryllium industry for a 
metallurgist with a minimum of 
ten years’ experience in research 
and development work, preferably 
in the areas of the less common 
metals. The position involves the 
direction of a substantial number of 
metallurgists in the physical, 
process, and mechanical metallurgy 
of beryllium. Applicant should 
possess several years of super- 
visory experience and should have 
the initiative and confidence to 
assume the leadership of an im- 
portant area of effort in a dynamic 
industry. 
Please write in complete confidence 
or call collect to: 





Dr. Bernard Kopelman 
Technical Director 

The Beryllium Corporation 
P. O. Box 1462 

Reading, Pennsylvania 


Telephone: WAlker 9-0781 


METALLURGIST 
W-A-N-T-E-D 


For Research 


and 


Process Control 


PLEASE REPLY STATING YOUR PERSONAL 
DATA, QUALIFICATIONS, EXPERIENCE, SAL- 
ARY EXPECTED AND AVAILABILITY BY 
LETTER TO:— 


G-44, P.O. Box 2069 
Philadelphia 3, Pa. 





FOR SALE—4 Leeds & Northrup Homo- 
carb Furnaces, catalogue No. 9765. 12 
work baskets 15”x30”. 2 rinse tanks, 
cleaning tank, 2 quench tanks, and 2 cool- 
ing units catalogue No. 9790-D. Bargain 
for quick sale. For more complete descrip- 
tion write post office box 83, Fort Worth 1, 
Texas. 




















Openings in: 


nium scrap recovery. 


fidential handling assured. 





Metallurgical Engineers 


Metallurgists 


Challenging professional opportunity in atomic energy field. Suburban lo- 
cation. New large feed material uranium processing plant—27 miles west 
of St. Louis. BS or MS degree and up to 4 years’ experience desired in re- 
lated fields such as extrusion, physical metallurgy, thermite reduction, etc. 


Metal Fabrication—Extrusion of uranium metal. Duties will 
include development and production technology programs. 


Physical Metallurgy—Planning and carrying out research 
and development projects dealing with the heat treatment 
of uranium metal and properties of uranium. 


Metal Reduction—Uranium reduction operations and ura- 


Interesting technical problems, excellent benefit programs, generous support for advanced 
education, and liberal relocation expense coverage. Modern well-equipped facilities, growth 
potential, and stimulating professional atmosphere. 


Please send resume outlining education, work experience, and salary requirement. Con- 


Salaried Personnel Manager 
Uranium Division 
Mallinckrodt Chemical Works 


Post Office Box 472 
Saint Louis, Missouri 











Metallurgists 
and 
Engineers 


Reactor Materials. Investi- 
gation and analysis of me- 
chanical and physical prop- 
erties of nuclear fuels and 
materials for high tempera- 
ture reactors. Development 
of ferrous and non-ferrous 
alloys. 


Fuel Element Engineering. 
Complete analysis and de- 
sign of fuel elements in- 
cluding nuclear, thermal, 
material, mechanical and 
cost analyses. Theoretical 
determination of creep and 
stress under all operating 
and fuel handling condi- 
tions. Environmental and 
non-destructive testing. 


Fuel Fabrication. Develop- 
ment of equipment and proc- 
esses for fabrication and 
assembly of fuel elements. 
Develop melting, alloying, 
forming, welding and join- 
ing processes for new alloys 
and ceramic materials. 


Corrosion Research. Corro- 
sion and heat transfer re- 
search on new materials and 
advanced liquid metals at 
elevated temperatures. 


Hot Cells. Design and devel- 
opment of hot cell equip- 
ment and processes. Remote 
handling of radioactive ma- 
terials, especially metallur- 
gical and physical testing. 


Irradiation Experimentation. 
Design and conduct irradia- 
tion experiments on reactor 
fuels over wide range of 
radiation and temperature 
conditions, including simu- 
lation of conditions expected 
in full scale power reactors. 
Development of equipment 
and techniques for post- 
irradiation testing and eval- 
uation of these experiments. 


For specific details write: 

Mr. D. H. Newton, Personnel 
Office, Atomics International, 
8900 DeSoto Avenue, Canoga 
Park, California. 


ATOMICS oc 3 
INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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ASM offers guide for quick and 





easy indexing of 
everything metallurgical 


ASM-SLA METALLURGICAL 
LITERATURE CLASSIFICATION 


INTERNATIONAL (SECOND) EDITION 
80 PAGES—8'/2x11—SPIRAL 
BOUND—HARD COVERS 


The result of two years’ work by an outstanding com- 
mittee of the American Society for Metals, working 

e closely with European technical groups, this Classifica- 
tion and descriptive text is greatly expanded over the 
first edition published in 1950. 


Here is an outline of the entire metallurgical area that 
provides an effective guide to the filing, indexing, ar- 
ee rangement, collection and use of all metallurgical liter- 


ature and data. 


Metallurgists — engineers — researchers — librarians 
— all these and others can make highly effective use 

& of this new and modern indexing system. Adaptable 
for use with hand-sorted punched card systems or more 
conventional means of literature control. 


Looseleaf “Worksheets” are also available to provide 
expanded coverage of minor fields, to add new subjects 

e or to develop desired sidelines—essential to the user 
who wishes the utmost detail. 


Specially designed punched cards for use with the sys- 
tem and punched card filing equipment can be ordered 

ee from Lee F. Kollie Associates, Inc., 236 North Clark St., 
Chicago 1, Ill. (price sheet on request). 


USE COUPON BELOW TO ORDER COPIES OF 
CLASSIFICATION BOOK AND WORKSHEETS. 


METALLURGIST 


. . . for process control in a 
Brass Mill. Experience in wrought 
copper-base alloys preferred. 


Prefer metallurgical engineer. 


Excellent opportunity for capable 
and energetic man. Salary open. 


Please reply stating your per- 
sonal data, qualifications, experi- 
ence, salary expected and avail- 
ability by letter to: 


W-34, P.O. BOX 2066 
Philadelphia 3, Pa. 





ATOMIC PERSONNEL, INC. 


APPLICATION tte 
OR SEND eS et 
RESUME NUCLEAR FIELD 
e 


e 
CONFIDENTIAL 


HANDLING 
Suite 1207-J, 1518 Walnut St., Phila. 2, Pa. 


NO CHARGE TO 
INDIVIDUALS 

















American Society for Metals 
Metals Park, Novelty, Ohio 


Please send me: 


CD ASM-SLA Metallurgical Literature Classification ................... $3.00 

Te RN oS oie wa eh sie alo oman wales ee saaw wisi $5.00 
Punched for standard three-ring binder 

OS ES RES 2 OU Ee ee ae arr EP PEP NE Ome eee ae 

DUNG A Sog gta) at Rinses ase aise Wee's see PIONS 5s caer Sates a oss eats 

a Pee re ere Oe ee ee DE ese MED scsigue aisha nratese aoe 


Check enclosed [] Bill me [] Bill my company [] 








METALLURGISTS 


Rapidly expanding industry offers challeng- 
ing positions on applied research and 
development projects involving all fields of 
metallurgy. 


Alloy Development— 


The design, formation and evaluation of 
beryllium base and beryllium containing 
alloys. 


Physical Metallurgy— 


Investigation of physical and mechanical 
properties of existing materials. 


Metal Fabrication— 


Development of new techniques for cast- 
ing, rolling, extruding and other forming 
processes to be applied to beryllium metal 
and beryllium alloys. 


Powder Metallurgy— 


Investigation of various conditions encoun- 
tered in compacting beryllium metal pow- 
ders into simple and complex shapes. 


Process Control— 


Coordination of application of R & D 
efforts to production scale. 

Positions are open at all levels for men 
with PhD, MS and BS degrees or equiva- 
lent. Salaries commensurate with experi- 
ence and background. 

Interested persons should send _ their 
resumes and salary requirements in con- 
fidence to: 


Richard M. Quimby 
Personnel Director 
The Beryllium Corporation 
P.O. Box 1462, Reading, Penna. 








30 


METALS REVIEW 





RULES FOR ENTRANTS 


Exhibitors do not need to be 
members of the American So- 
ciety for Metals. 

Work which has appeared 
in previous metallographic ex- 
hibits held by the American 
Society for Metals is unac- 
ceptable. 

Photographic prints should 
be mounted on stiff cardboard, 
extending no more than 3 in. 
beyond edge of print in any 
direction; maximum dimen- 
sions 14 by 18 in. (85 by 45 
cm.) Heavy, solid frames are 
unacceptable. 

Entries should carry a label 
on the face of the mount giv- 
ing: 

Classification of entry. 

Material, etchant, magni- 
fication and other desirable 
data. 

A brief statement (if de- 
sired) calling attention to 
any unusual aspect of the 
entry. 


The name, company affilia- 
tion and postal address of the 
exhibitor should be placed on 
the back of the mount to- 
gether with a request for re- 
turn of the exhibit if so 
desired. 

Entrants living outside the 
United States should send 
their micros by first-class let- 
ter mail endorsed “Photo for 
Exhibition — No Commercial 
Value — May Be Opened for 
Customs Inspection”. 

Exhibits must be delivered 
before Oct. 1, 1960, either by 
prepaid express, registered 
parcel post or first-class letter 
mail, addressed: 


Metallographic Exhibit 
American Society for Metals 
Metals Park 

Novelty, Ohio, U. S. A. 





METALLOGRAPHIC EXHIBIT 


Philadelphia, October 17 to 21, 1960 


All metallographers— 
everywhere— 
are cordially invited to 


display their best work. 


CLASSIFICATION OF MICROS 


Class 1. Irons and steels, cast and wrought 

Class 2. Stainless steels and heat resisting alloys 

Class 3. Aluminum, magnesium, beryllium, titanium and their alloys 

Class 4. Copper, nickel, zinc, lead and their alloys 

Class 5. Uranium, plutonium, thorium, zirconium and reactor fuel and 
control elements 

Class 6. Metals and alloys not otherwise classified 

Class 7. Series showing transitions or changes during processing 

Class 8. Welds and other joining methods 

Class 9. Surface coatings and surface phenomena 

Class 10. Slags, inclusions, refractories, cermets and aggregates 

Class 11. Electron micrographs using replicas 


Class 12. Electron micrographs (transmission) 
Class 13. Color prints in any of the above classes 
Class 14. Results by unconventional technique 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Congress 
management which will award a First Prize (a medal and blue ribbon) 
to the best in each classification. Honorable Mentions will also be 
awarded (with appropriate medals) to other photographs which in 
the opinion of the judges closely approach the winner in excellence. A 
Grand Prize, in the form of an engrossed certificate and a money 
award of $500 from the Adolph I. Buehler Endowment will also be 
awarded the exhibitor whose work is judged best in the show, and his 
exhibit shall become the property of the American Society for Metals 
for preservation and display in the Society’s national headquarters. 


All prize-winning photographs will be retained by the Society for 
one year and placed in a traveling exhibit to the various & Chapters. 


42nd NATIONAL METAL CONGRESS & EXPOSITION 


Philadelphia Trade & Convention Center 


AUGUST 


1960 





Oct. 17 to 21, 1960 
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“The rate of advance of 

metal science is now so 

rapid that it is quite dif- 

ficult to stay abreast of 

current knowledge even 

in our special fields. At- “a 

tending the ASM Metal 

Shows is a most pleasant 

and effective means of Because the accent 
exposing ourselves to the the 1960 Metal Show 1s 
latest technical thought being placed on metals 
and developments.”’ their production engi 


neering properties, fab 


C. K. Donoho, faler-} creda late mm ilaliialial:aumn| 


Chiet Metallurgist expect to find informa 
AMERICAN CAST IRON On On ei ee ene 
mater rear Ranene-henaene 


PIPE COMPANY oe orocecaes aad: re 


Dr. Ralph W. E. Leiter, 
Director of Laboratories 
THE BUDD COMPANY 


Crossroads of metals and materials 
technology — the 1960 Philadelphia Metal 
Show! Here’s your opportunity to see, 

hear, learn and profit... to increase your 
capability in the world of metals. This year, a 
new emphasis on metals and materials, 
processes and techniques will create a Metal 
Show that’s truly exciting and different. 

You can see 300 exhibits and hear 250 
technical papers. Urge your friends to go — 
ACT NOW TO ATTEND! 


f/ 


NATIONAL METAL CONGRESS and EXPOSITION 
Philadelphia Trade & Convention Center « October 17-21 


Sponsored by the AMERICAN SOCIETY.FOR METALS Metals Park + Novelty, Ohio 


Cooperating Activities: The Metallurgical Society of AIME; 
Society for Non-destructive Testing, Inc. Associations pre- 
senting technical sessions in cooperation with G : Metal 


Powder Industries Federation; Metal Treating Institute; 
Ultrasonic Manufacturers’ Association; 


Show Hours: Monday, Noon - 6 p.m.; Tuesday, Noon - 10 p.m.; Wednesday, Noon - 


‘The ASM Metal Show is 

moreimportant than any 

other for a broader knowl- 

edge of the materials and 

equipment available to 

solve problems — things 

to increase production, 

lower costs, improve qual- 

ity. Here is a concentra- 

tion of top talent in the 

metals field . . . an op- 

portunity to talk frankly Theme Tower 
to people away from the j Symbol of 
office."’ the 1960 
W.E. Benninghoff, Metal Show 
Vice President & Gen. Manager - 

Tocco Division 

THE OHIO CRANKSHAFT CO 





Mf 


Industrial Heating Equipment Association; Special Li- 
braries Association—Metals Division; American Society for 
Testing Materials—Committee B-9; and extensive research 
and engineering programs of the American Society for 
Metals, and S$ Seminars. 


10 p.m.; Thursday, 10 a.m.-6 p.m.; Friday, 10 a.m.-6 p.m. 








